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Experimental 

Crystal data 

Ci 6 H 16 N 2 0 2 -C 2 H 6 OS 
M, = 346.44 
Monoclinic, P2^ 
a = 10.215 (3) A 
b = 7.4588 (19) A 
c = 11.819 (3) A 
P = 100.170 (5)° 



V = 886.4 (4) A 3 
Z = 2 

Mo Ka radiation 
li = 0.20 mm~' 
T = 298 K 

0.20 x 0.16 x 0.15 mm 
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Key indicators: single-crystal X-ray study; T = 298 K; mean ct(C-C) = 0.003 A; 
disorder in main residue; R factor = 0.051; wR factor = 0.146; data-to-parameter 
ratio = 14.4. 

In dimethyl sulfoxide solvated 9-(2-carboxy-2-cyanovinyl)- 
julolidine, C 16 H 16 N 2 0 2 C 2 H 6 0S, the essentially planar - 
CH=(CN)-C0 2 H substituent (r.m.s. deviation = 0.014 A) is 
almost coplanar with respect to the benzene ring, the dihedral 
angle between the two planes being 0.48 (2)°. The conforma- 
tions of the fused, non-aromatic rings were found to be half- 
chair. In the crystal, the acid molecule forms a hydrogen bond 
to the O atom of the solvent molecule. The acid molecule is 
disordered over two positions with respect to the methylene C 
atoms in a 1:1 ratio. The crystal studied was found to be a 
racemic twin. 

Related literature 

For the synthesis of 9-(2-carboxy-2-cyanovinyl)julolidine, 
commonly known as CCVJ, see: Rumble et at (2012). For a 
related molecule, see: Liang etal. (2009). For fluorescent-rotor 
probe studies of CCVJ, see: Sawada et at (1992); Haidekker et 
at (2001). For other applications, see: Iwaki et at (1993); 
Haidekker et at (2002); Tanaka et at (2008); Hawe et at 
(2010); Levitt et at (2011), Dishari & Hickner (2012); Howell 
et at (2012). For a mechanismic study, see: Rumble et at 
(2012). 




Data collection 

Bruker SMART APEX CCD area- 5962 measured reflections 



detector diffractometer 


3443 independent reflections 


Absorption correction; multi-scan 


zjzu renecuons wnn 1 > z,oyi ) 


(SADABS; Bruker, 2001) 


R iM = 0.017 


T mi „ = 0.961, T max = 0.971 




Refinement 




R[F 2 > 2a(F 2 )} = 0.051 


H atoms treated by a mixture of 


wR(F 2 ) = 0.146 


independent and constrained 


S = 1.02 


refinement 


3443 reflections 


Ap max = 0.25 e A~ 3 


239 parameters 


Ap min = -0.23 e A~ 3 


45 restraints 


Absolute structure: Flack (1983), 




1096 Friedel pairs 




Flack parameter: 0.51 (15) 


Table 1 




Hydrogen-bond geometry (A, °). 




D-H- - A D-H 


H-.-A D-A D-H- -A 


01-H1-03 0.85 (3) 


1.83 (3) 2.609 (2) 153 (4) 



Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2001); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X- 
SEED (Barbour, 2001); software used to prepare material for 
publication: SHELXTL (Sheldrick, 2008). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: NG5301). 
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2-Cyano-3-(2,3,6 r 7-tetrahydro-1/ L y,5H-benzo[i/]quinolizin-9-yl)prop-2-enoic 
acid dimethyl sulfoxide monosolvate 

Hemant Yennawar, Gang He, Christopher Rumble and Mark Maroncelli 
Comment 

9-(2-carboxy-2-cyanovinyl)julolidine, commonly known as CCVJ, is a fluorescent rotor probe (Sawada et al, 1992; 
Haidekker et al., 2001) whose fluorescence intensity is strongly modulated by the fluidity of its surroundings. As such, it 
has been used for studying local fluidity in a variety of contexts (Iwaki et al, 1993; Haidekker et al, 2002; Tanaka et al, 
2008; Hawe et al, 2010; Levitt et al, 2011; Dishari & Hickner, 2012; Howell et al, 2012). We have recently studied the 
rotatory mechanism behind CCVJ's environmental sensitivity, which we showed is an excited-state isomerization 
(Rumble et al, 2012). Herein we report the crystal structure of CCVJ which we determined in support of this 
photochemical study. 

Experimental 

CCVJ was synthesized by reaction of 9-formyljulolidine and cyanoacetic acid as described by Rumble et al. (2012) and 
purified by silica gel flash chromatography. Orange colored crystals were obtained by slow evaporation of its solution in 
toluene with a small quantity of DMSO added to increase the solubility, at room temperature. 

Refinement 

Hydrogen atoms were placed in calculated positions with C — H 0.93 and 0.97 A in a riding-model approximation. The 
acid hydrogen was located in a difference Fourier map and was freely refined. 

The acid is disordered over two positions in respect of the five methylene carbons. The occupancy could not be refined 
so that the disorder was assumed to be a 1:1 type of disorder. Pairs of 1 ,2-related C-C distances were restrained to within 
0.01 A of each other, and the temperature factors of the primed atoms were set to those of the unprimed ones. 
Additionally, the anisotropic temperature factors were tightly restrained to be nearly isotropic. 

The Flack parameter, refined on 1096 Friedel pairs, was 0.5, which implied that the crystal studied is a racemic twin 
that crystallizes in a polar space group. The racemic nature also supported the 1:1 type of disorder. 

Computing details 

Data collection: SMART (Bruker, 2001); cell refinement: SAINT (Bruker, 2001); data reduction: SAINT (Bruker, 2001); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: X-SEED (Barbour, 2001); software used to prepare material for publication: 
SHELXTL (Sheldrick, 2008). 
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Figure 1 

Thermal ellipsoid plot (Barbour, 2001) showing 50% probability displacement ellipsoids; the disorder is not shown. 

2-Cyano-3-(2,3,6,7-tetrahydro-1H,5H-benzo[//]quinolizin- 9-yl)prop-2-enoic acid dimethyl sulfoxide 
monosolvate 



Crystal data 

C 16 H 16 N 2 02-C2H 6 OS 
Mr = 346.44 
Monoclinic, P2\ 
Hall symbol: P 2yb 
a =10.215 (3) A 
b = 7.4588 (19) A 
c= 11.819(3) A 
,5=100.170 (5)° 
V= 886.4 (4) A 3 
Z=2 

Data collection 

Bruker SMART APEX CCD area-detector 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and at scans 

Absorption correction: multi-scan 

(SADABS; Bruker, 2001) 
7^ = 0.961,7^ = 0.971 



F(000) = 368 

D x = 1.298 MgirT 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 1427 reflections 

(9 = 2.4-26.3° 

fi = 0.20 mirT 1 

T=298K 

Pyramid, orange 

0.20 x 0.16 x 0.15 mm 



5962 measured reflections 
3443 independent reflections 
2520 reflections with I > 2a(I) 
Su = 0.017 

#max = 28.3°, <9 min = 1.8° 

h = -10— >13 
/ = -15-»15 



Refinement 

Refinement on F 1 

Least-squares matrix: full 

R[F 1 >2a{F 1 )] = 0.051 

wR{F £ ) = 0.146 

5= 1.02 

3443 reflections 

239 parameters 

45 restraints 

Primary atom site location: structure-invariant 
direct methods 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H atoms treated by a mixture of independent 

and constrained refinement 
w = lVOFo 2 ) + (0.0864P) 2 ] 

where P = (F a 2 + 2F c 2 )/3 
(A/ff) ratt = 0.001 
Ap max = 0.25 e A" 3 
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Ap mm = -0.23 e A~ 3 Absolute structure: Flack (1983), 1096 Friedel 

pairs 

Flack parameter: 0.51 (15) 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 
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Atomic displacement parameters (A 2 ) 
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-0.034 (3) 



Geometric parameters (A, °) 



oi — \jj 


1 sinniii 

1 . J 1 1Z \lo) 


P"V PA' 


i a or\ ^7^ 


<s1 PIS 


1 ii.fi. <fi,\ 


CV JAVA 


0 Q70D 
yj.y 1 \J\) 


^1 PI 7 


1 809 


pi' W^'R 
y_ j — rij d 


f» Q700 
yj.y 1 \J\j 


r\ i r i f. 


1 ^^n f9~> 


PA' P^' 


1 ^9f» (\ 1 

l .3ZW ^ 1 1 j 


m h i 

\j i — ni 


n f^"i 

U.OJ J 


PA' MA'A 


fl Q700 


09 P1 A 
KJL \^ 1 0 


1 9fi8 f9 N > 

1 .ZUo ^Z J 


PA' U4'R 


0 Q700 


ATI f 1 

in i — y^ i 


1 ifi.fi, (i\ 


v J 11 J r\ 


0 Q700 


xn pa' 


1 4^8 (fi,\ 


v J il J JJ 


0 Q700 
w.y / ww 


XT1 PA 
IN 1 ^0 


1 4^8 tfi.\ 


PA' P7' 

— y^ I 


1 ^11 ( 1 

1.311 ^IWJ 


TST1 P^ 
IN 1 \sD 


1 47fl f£"\ 
1 .4 /W ^Oj 


PA' 1-TA'A 
y^o — no i\ 


n Q7nn 
w.y / wu 


XT 1 PV 
IN 1 D 


1 479 ff<^ 
1 /Z ^OJ 


PA' WA'R 
y_Aj — no d 


fl Q700 

w.y / ww 


XJ7 P 1 ^ 
IN Z 1 J 


1 1 49 fl\ 


P7' PS' 

y^ i — y^o 


1 ^9^ fA^l 


P1 P9 

V- 1 L>Z 




Cl f T-T7'A 

y~> 1 — n / r\ 


fl Q700 
w.y / ww 


P 1 PQ 
v^l — 


1 /IK fl\ 

1.41 J \\J) 


P7' T-T7'R 
y^ 1 — ri / d 


fi Q7fin 
w.y / ww 


P9 P1 9 
^Z v 1 Z 


1 ^7^ f^"l 


PR' PQ 


1 ^99 fA^l 
1 .DLL yd J 


P9 PV 

t^z — y^j 


1 ^97 f£"> 
1.3Z / ^OJ 


PS' T-TS'A 


fi Q7fin 
w.y / ww 


P9 P'* 
t^z — y^j 


1 ^97 f£"l 


PS' T-TS'R 

y^o — no d 


fi Q7fin 
w.y / ww 


P^ PA 

LO V^'H- 


1 "377 f7 N l 
L.J / 1 \ 1 ) 


pq pi n 
v y — y^ i u 


1 ^7A f*"l 


P^ A 


fl Q700 
yj.y / ww 


P1 0 P1 1 


1 A09 f^^ 


r"2 LJ1D 

Lo — rijjj 


w.v / ww 


pi n ri n 


fl Q^flfl 

w.yjww 


C4— C5 


1.518(11) 


Cll— C12 


1.407 (3) 


C4 — H4A 


0.9700 


Cll— C13 


1.431 (2) 


CA 1141} 


fl Q7D0 
w.y / ww 


C\ 9 141 9 
v_ i z — n i z 


fl Q^flfl 
w.yjww 


C< 11^ A 

njA 


fl Q7flfl 

w.y /ww 


1 J L> 1 °r 


1 lfi.fi. f9"> 

1 .JOO \Z ) 


nJD 


fl Q7flfl 

w.y /ww 


CM 111 ^ 
1 J H 1 J 


n Q'ifin 
w.yjww 


Cfi, CI 


1 ^1 f 1 l\\ 


P14 c^ *\ 


1416 fl\ 
1.410 \\J ) 


Cfi, A 


fl 07flfl 
w.y / ww 


C\ A C\fi. 


1 480 (1~\ 

1 .HOW ) 


— riOD 


fl Q7flfl 

w.y /ww 


PI 7 111 7 A 


fi Q^nn 
w.yowu 


ci ca 


1 S9S f7"l 

1 . JZ J ^ / ^ 


CM H17R 
v_ i / — n i / j_> 


fl Q^flfl 


C7 — H7A 


0.9700 


C17— H17C 


0.9600 


C7— H7B 


0.9700 


C18— H18A 


0.9600 


C8— C9 


1.528 (6) 


C18— H18B 


0.9600 


C8— H8A 


0.9700 


C18— H18C 


0.9600 


C8— H8B 


0.9700 






03— SI— CI 8 


108.5 (3) 


C5'— C4'— H4A 


107.3 


03— SI— C17 


103.7(3) 


C3'— C4'— H4'B 


107.3 


C18— SI— C17 


98.95 (13) 


C5'— C4'— H4'B 


107.3 


C16— 01— HI 


109 (2) 


H4A— C4'— H4'B 


106.9 


CI— Nl— C6' 


124.5 (6) 


Nl— C5'— C4' 


113.4(10) 


CI— Nl— C6 


120.9 (6) 


Nl— C5'— H5A 


108.9 


CI— Nl— C5 


123.1 (6) 


C4'— C5'— H5A 


108.9 
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/"I /" f XT 1 f ' C 

Co — JN 1 — C5 


1 1 1 1 /o\ 

112.3 (8) 


Co — Nl — C5 


1 i a a /o\ 

114.9 (8) 


CI — Nl — C5 


119.6 (6) 


Co — Nl — C5 


115.2 (8) 


/< / XT 1 /"^ C f 

Co — Nl — C5 


iinc /o\ 

119.5 (8) 


XT 1 < 1 f ' ~) 

Nl — CI — C2 


120.98 (17) 


XT 1 /"" 1 /— • o 

Nl — CI — C9 


1 1 A O O / 1 A\ 

119.88 (19) 


C2 — CI — C9 


119.02 (16) 


rill i~<o 1 

Clz — Cz — CI 


119. JU (1 /) 


C12 — C2 — C3 


118.5 (4) 


CI — C2 — C3 


120.7 (4) 


C12 — C2 — C3 


123.9 (4) 


CI — C2 — C3 


1 1 / / / /I \ 

116.6 (4) 


C4 — C3 — C2 


1 1 c / /n\ 

1 15.6 (7) 


C4 — C3 — H3A 


1 AO /I 

108.4 


/• m TT") A 

C2 — C3 — H3A 


108.4 


C • A /""•') T T") T) 

C4 — C3 — H3B 


1 AO /I 

108.4 


C2 — C3 — H3B 


1 AO /I 

108.4 


H3A — C3 — H3B 


107.4 


C3 — C4 — C5 


116.1 (12) 


C • -> n a T_I /I A 

C 3 — C4 — H4 A 


lUe. 3 


C5 — C4 — H4A 


108.3 


C3 — C4 — H4B 


108.3 


r ' r z" 1 /I TT/IT) 

C5 — C4 — H4B 


1 AO "J 

108.3 


TT/I A /I TT/1TJ 

H4A — C4 — H4B 


107.4 


XT 1 /" ■• f A 

Nl — C5 — C4 


1 a/" o / r\ \ 

106.8 (9) 


XT1 Z"< C TTC A 

Nl — C5 — H5A 


110.4 


C • A n r TTC A 

C4 — C5 — H5A 


1 1 A /I 

110.4 


N 1 — C5 — H5B 


1 1 A A 

110.4 


f ' A f ~< £ TTf n 

C4 — C5 — H5B 


110.4 


TTC A £ TTf n 

H5A — C5 — H5B 


108.6 


N 1 — Co — C7 


1 1 A C i 1 A\ 

110.5 (10) 


XT1 r*t- TJ£ A 

N 1 — Co — HoA 


1 AO C 

1U9.5 


f~i -7 / TT/" * 

C7 — Co — H6A 


109.5 


XT1 /" / TT/Ti 

Nl — Co — H6B 


109.5 


C7 — Co — H6B 


1 AA C 

109.5 


TT/: A z' 1 /_ TTzTT) 

HoA — Co — HoB 


1 AO 1 


Co — C7 — C8 


104.7 (13) 


Co — C7 — H7A 


1 1 A O 

110.8 


C8 — C7 — H7A 


1 1 A O 

110.8 


Co — C7 — H7B 


1 1 A O 

110.8 


Z"* O /"in TTTT* 

C8 — C7 — H7B 


110.8 


TT"7 A r<n TTTn 

H7A — C7 — H7B 


1 AO A 

108.9 


C7— C8— C9 


104.1 (7) 


C7 — C8 — H8A 


110.9 


C9— C8— H8A 


110.9 


C7— C8— H8B 


110.9 


C9— C8— H8B 


110.9 


H8A— C8— H8B 


108.9 



X T 1 C ' C t TTC ' T""> 

Nl — C5 — H5 B 


108.9 


/"< A t f ^ Ft TTf f T~^l 

C4 — C5 — H5 B 


108.9 


TTf f A f / TTflTT 

H5 A — C5 — H5 B 


107.7 


Nl — C6 — C7 


112.9 (10) 


X T 1 f ' f f TT/"' A 

Nl — C6 — H6 A 


109.0 


C7 — C6 — H6 A 


109.0 


X T 1 /" ' ^" / tt/- ll— » 

Nl — C6 — H6 B 


109.0 


C7 — C6 — H6 B 


109.0 


T T /" t A /~i /" ? tt/" / r> 

H6 A — C6 — H6 B 


107.8 


C6 — C7 — C8 


112.4 (12) 


r^/'t r"ni TTT A 

C6 — C7 — H7 A 


1 AA 1 

109.1 


no/ /~ni TTH/ A 

C8 — C7 — H7 A 


109.1 


C6 — C7 — H7 B 


109.1 


C8 — C7 — H7 B 


109.1 


TTT/ A /in/ TTT/n 

H7 A — C7 — H7 B 


107.8 


/~^r\ no/ /it/ 

C9 — C8 — C7 


1 f\c\ c\ / s~\ 

109.9 (6) 


C ' l\ /~\ o r TTO' A 

C9 — C8 — H8 A 


1 AA T 

109.7 


/"1*7/ rin/ TTO' A 

C7 — C8 — H8 A 


1 AA T 

109.7 


C9 — C8 — H8 B 


109.7 


/~i ^7 f /~i Of TTO 'T> 

C7 — C8 — H8 B 


109.7 


TTO' A /"i 0 1 TTO'Fl 

H8 A — Co — H8 B 


1 AO T 

108.2 


C10 — C9 — CI 


1 1 A AT f 1 A\ 

119.46 (19) 


/~1 1 /A /-"I /"V y— 1 o / 

C10 — C9 — C8 


120.3 (5) 


CI — C9 — C8 


119.2 (5) 


/lift pn /"< o 

C10 — C9 — C8 


1 ->A O /C\ 

120.8 (5) 


CI — C9 — C8 


117.3 (5) 


/~^C\ /"I 1 f\ 1 1 

C9 — CIO — Cll 


122.84 (17) 


Z" 1 A /" ^ 1 A T T 1 A 

C9 — C10 — H10 


118.6 


ni i /"• | s\ TT1A 

Cll — C10 — H10 


1 1 O /" 

118.6 


CIO — Cll — C12 


1 16.29 (16) 


C10 — Cll — C13 


125.74 (17) 


C12 — Cll — C13 


11T A/" /I n\ 

117.96 (18) 


C2 — C12 — Cll 


1 ^'"i A A / 1 A\ 

122.99 (19) 


C2 — C12 — H12 


118.5 


n i 1 n -i ^ T T 1 ^1 

Cll — C12 — H12 


118.5 


C14 — C13 — Cll 


1 ") 1 AA / 1 A\ 

131.90 (19) 


n i /i n 1 o t T 1 *■> 

C14 — C13 — H13 


114.1 


Cll — C13 — H13 


114.1 


n i o /~i i a f " -i f 

C13 — C14 — C15 


1T) /""O 

123.68 (17) 


C13 — C14 — C16 


1 1 A •"> C / 1 0\ 

119.35 (18) 


Z"' 1 C /~i 1 A Z" 1 1 /" 

C15 — C14 — C16 


11/ AO /1/\ 

116.93 (16) 


N2 — CI 5 — C14 


1 no /\ / / \ 

179.0 (6) 


02 — C16 — 01 


1^1 O/l /10\ 

123.34 (18) 


02— CI 6— C 14 


124.06 (17) 


01— C16— C14 


112.20(18) 


SI— CI 7— HI 7 A 


109.5 


SI— CI 7— HI 7B 


109.5 


H17A— C17— H17B 


109.5 


SI— CI 7— HI 7C 


109.5 
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C4'— C3'— C2 
C4'— C3'— H3'A 
C2— C3'— H3'A 
C4'— C3'— H3'B 
C2— C3'— H3'B 
H3'A— C3'— H3'B 
C3'— C4'— C5' 
C3'— C4'— H4'A 



114.8(7) 

108.6 

108.6 

108.6 

108.6 

107.5 

119.9(9) 

107.3 



H17A— CI 7— H17C 
H17B— CI 7— H17C 
SI— CI 8— HI 8 A 
SI— CI 8— HI 8B 
H18A— CI 8— H18B 
SI— CI 8— HI 8C 
H18A— C18— H18C 
H18B— CI 8— H18C 



109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 
109.5 



C6'— Nl— CI— C2 
C6— Nl— CI— C2 
C5— Nl— CI— C2 
C5'— Nl— CI— C2 
C6'— Nl— CI— C9 
C6— Nl— CI— C9 
C5— Nl— CI— C9 
C5'— Nl— CI— C9 
Nl— CI— C2— C12 
C9— CI— C2— C12 
Nl— CI— C2— C3' 
C9— CI— C2— C3' 
Nl— CI— C2— C3 
C9— CI— C2— C3 
CI 2— C2— C3— C4 
CI— C2— C3— C4 
C3'— C2— C3— C4 
C2— C3— C4— C5 
CI— Nl— C5— C4 
C6'— Nl— C5— C4 
C6— Nl— C5— C4 
C5'— Nl— C5— C4 
C3— C4— C5— Nl 
CI— Nl— C6— C7 
C6'— Nl— C6— C7 
C5— Nl— C6— C7 
C5'— Nl— C6— C7 
Nl— C6— C7— C8 
C6— C7— C8— C9 
C12— C2— C3'— C4' 
CI— C2— C3'— C4' 
C3— C2— C3'— C4' 
C2— C3'— C4'— C5' 
CI— Nl— C5'— C4' 
C6'— Nl— C5'— C4' 
C6— Nl— C5'— C4' 
C5— Nl— C5'— C4' 



-173.9(13) 

175.9(12) 

8.1 (14) 

-3.9(13) 

2.1(15) 

-8.2(15) 

-175.9(12) 

172.0(11) 

179.4 (6) 

3.4 (9) 
-14.6(11) 
169.4 (9) 
3.6(11) 
-172.4 (9) 
-160.1 (10) 
15.5(16) 
124 (4) 
-45.1 (18) 
-33.8 (19) 
148.0(15) 
157.8 (14) 
40 (5) 
52.5 (19) 
32(2) 

-84 (7) 
-159.6(14) 
-148.5 (14) 
-62.6(16) 
68.9(11) 
171.6 (9) 

5.5 (15) 
-75 (3) 
20.9 (17) 
28.6(19) 
-160.5 (15) 
-151.2(15) 
-83 (7) 



C3'— C4'— C5'— Nl 
CI— Nl— C6'— CT 
C6— Nl— C6'— C7' 
C5— Nl— C6'— C7' 
C5'— Nl— C6'— CT 
Nl— C6'— C7'— C8' 
C6'— C7'— C8'— C9 
Nl— CI— C9— CIO 
C2— CI— C9— CIO 
Nl— CI— C9— C8' 
C2— CI— C9— C8' 
Nl— CI— C9— C8 
C2— CI— C9— C8 
CT — C8' — C9 — CIO 
CT — C8' — C9 — CI 
C7'— C8'— C9— C8 
C7— C8— C9— CIO 
C7— C8— C9— CI 
C7— C8— C9— C8' 
CI— C9— CIO— Cll 
C8'— C9— CIO— Cll 
C8— C9— CIO— Cll 
C9— CIO— Cll— C12 
C9— CIO— Cll— C13 
CI— C2— C12— Cll 
C3'— C2— CI 2— Cll 
C3— C2— CI 2— Cll 
CIO— Cll— C12— C2 
C13— Cll— C12— C2 
CIO— Cll— C13— C14 
C12— Cll— C13— C14 
Cll— C13— C14— C15 
Cll— CI 3— C14— C16 
CI 3— CI 4— CI 6— 02 
CI 5— CI 4— CI 6— 02 
CI 3— C14— CI 6— 01 
C15— C14— C16— 01 



-38 (2) 
-19 (2) 
51(6) 
159.2(15) 
170.7(15) 
44 (2) 
-51.9(15) 
-179.9 (6) 
-3.9(10) 
-11.4(11) 
164.6 (7) 
17.6(10) 
-166.4 (7) 
-155.4 (9) 
36.2(13) 
-56.6(13) 
149.4 (9) 
-48.3 (11) 
52.9(15) 
1.9(10) 
-166.4 (8) 
163.8 (7) 
0.5 (9) 
179.2 (7) 
-0.9 (9) 
-167.3 (9) 
174.6 (9) 
-1.0(9) 
-179.8 (6) 
0.4(10) 

179.1 (6) 
0.0(10) 
177.4 (7) 
4.2(10) 
-178.3 (6) 

177.2 (6) 
-5.3 (8) 
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Hydrogen-bond geometry (A, ") 



D — H—A 


D — H 


H-A 


D-A 


D — H-A 


01— Hl-03 


0.85 (3) 


1.83 (3) 


2.609 (2) 


153 (4) 
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